A total of 180 day old broiler chicks (Cobb 500) were allocated randomly to five treatment groups with 3 replicate having 12 birds in each reared for a period of 28 days. The aim of this study was to find out whether koroch seed cake (KSC) had any effect upon broiler at different age group. Therefore, two diets were formulated: 1) basal diet with 0% KSC and 2) basal diet with 2% KSC. The birds of different treatment groups received either diet i or ii in the following way: Control group (T1)=0% KSC throughout the experimental period, T2 =1st 21days 0% KSC diet + rest 7 days 2% KSC diet, T3=1st 14days 0% KSC diet + rest 14 days 2% KSC diet, T4=1st 7 days 0% KSC diet + rest 21 days 2% KSC diet, and T5=2% KSC throughout the experimental period. Body weight, body weight gain, feed consumption and mortality of broilers were recorded weekly and also whole experimental period. Feed conversion ratio (FCR) was also calculated. Weekly body weight and body weight gain did not show significant differences during 1st, 2nd and 4th week of age, while significant differences were found in 3rd week of age. In 3rd week, the body weight and body weight gain was the lowest in T5 (fed 2% KSC diet) among the Treatments. The final body weight was 906.69, 864.05, 869.92, 860.87 and 838.89 g for T1, T2, T3, T4 and T5, respectively and found non-significant result. Similar pattern of result found in body weight gain of the birds. Feed intake and feed conversion ratio of birds at different weeks and during whole experimental period did not differ significantly (p>0.05). All the meat yield parameters showed a non-significant effect of age of broilers fed with 2% KSC. Results of this experiment revealed that the feeding of 2% KSC at different ages fail to show any significant effect on broiler performance.
Introduction
A major constraint to poultry production in Bangladesh is the scarcity and fluctuating quantity and quality of the year round feed supply. Providing adequate good quality feed to broiler to raise and maintain their productivity will be a major challenge all over the world. Furthermore, the competitive demand for conventional feed resources as food between poultry and man. Future hopes of feeding the millions and safe guarding their food security will depend on the enhanced and efficient utilization of unconventional resources that cannot be used as food for humans, as feed for livestock and poultry. A possible and perhaps the most viable proposition could be the inclusion of unconventional feed resources in poultry rations with suitable and complete feed technology that can utilize the feed sources with maximum efficiency.
Producers are always trying with different approaches for better growth and economic production of broiler (Amata, 2014) . The feed cost incurred about 60-65% of the total cost of poultry production (Banerjee, 1998) and protein cost incurred 13% of total feed cost for poultry production (Singh, 1990) . Availability of quality feed at a reasonable cost is a key to successful poultry operation. Good quality feed specially protein rich feed is the most important constraint to improving the productivity of poultry in Bangladesh. The animal nutritionists are thus compelled to explore the possibilities of feeding non-edible and non-competitive unconventional agro-forest based industrial byproducts to meet the nutritional requirement of the animals. (James, 1983) . In India, where there is the most experience with this tree, the seeds are collected to obtain Karanja or Honge oil. The non-edible oil is known for its medicinal properties. There is a long history of using the oil as a fuel for lamps and cooking stoves. The pressed cake is used as an insect repellant and as an organic fertilizer because it contains fixed Nitrogen (4%), Phosphorus (1%) and Potassium (1%) (Pavanaram and Ramchandra, 1995) .
Throughout the world koroch is used as herbal products, but in Bangladesh no care is taken to use it. Huge amount of Koroch seeds in Bangladesh was not tested to introduce as poultry feed, despite a suitable chemical composition. The oil cake, when extracted from the seeds, is used as a feed to be cheaper than soybean meal (James, 1983) . Natanam et al. (1989) stated that the concentration of tannins was 23.2 g/kg DM and trypsin inhibitor was 62 g/kg protein in Koroch seed. The oil has a high content of triglycerides, and its disagreeable taste and odor for bitter flavonoid constituents, pongamin and karanjin (Allen and Allen, 1981). Feeding of de-oiled koroch cake after extraction at high level (>5%) adversely affect the performance (Natanam et al., 1989; Dhara et al., 1997) due to residual toxin left in the solvent extracted cake.
Thus, this study investigated the effect of oil extracted Koroch seed cake on growth, meat yield and survivability of broilers fed on difference ages at lower level (only 2%).
Materials and Methods
The experiment was conducted at Bangladesh Agricultural University poultry farm, Mymensingh for a period of 28 days by using Cobb-500 day old broiler chicks to find out the effect of oil extracted Koroch seed cake (KSC) feeding at different ages on performance of broilers. A total of 180 day-old broiler chicks (DOC) were purchased from "Nourish Poultry and Hatchery Ltd" Shreepur, Gazipur, Bangladesh. Koroch seed were collected from Derai Upazila of Sunamganj district and Botanical garden of BAU. The oil from Koroch seeds was expelled locally from an oil extraction mill. Then the remaining cake was dried and proximate analysis was performed as per AOAC (1995) . The moisture (%), CP (%), Ash (%), CF (%) and EE (%) of KSC was 12.3, 23.19, 5.0, 2.37 and 10.0, respectively.
The chicks were randomly distributed to five treatments (T1, T2, T3, T4 & T5) having three replication of each treatment. The chicks are reared in separated pens according to treatment and replications. Each treatment group consists of 36 chicks and the number of chicks each replication was 12. Two diets were formulated; one is without KSC and another is with 2% KSC. The birds were fed either one of the 2 diets at different ages of 28 days experimental period. Those were: Control group or T1=0% KSC throughout the experimental period, T2 =1st 21days 0% KSC diet + last 7 days 2% KSC diet, T3=1st 14days 0% KSC diet + last 14 days 2% KSC diet, T4=1st 7 days 0% KSC diet + last 21 days 2% KSC diet, and T5=2% KSC throughout the experimental period.
The birds were given 0.91 m 2 floor space within the experimental pen. The experimental house and pens were cleaned, washed and disinfected properly. At the same time, all necessary equipments were cleaned and disinfected before the arrival of chicks. Fresh dried rice husk was spread on the floor of the pens at a depth of 4 cm. After 3 weeks of age, upper layer of the litter with droppings were removed and replaced by new litter material. Every weeks litter was stirred to prevent accumulation of ammonia gas and maggot formation. A 100 watt electric bulb for each pen was used for chick brooding.
After arrival of chicks in the experimental house, they were supplied 5% glucose solution to minimize transportation stress. For the first 7 days, feeds were given on paper and water was supplied in a round waterer. One feeder and one waterer were provided for each pen. Feeds and water were supplied ad libitum to all broilers. The broilers were vaccinated against Newcastle Disease and Infectious Bursal Disease (Gumboro). The chicks were individually weighed at the beginning of the experiment (initial body weight) and allocated to different replication pens of each of the 5 treatment groups. Body weight was also measured on a weekly basis for all birds from each replication. The average body weight gain, feed consumption and feed conversion ratio were calculated weekly and whole experimental period. Survivability was measured from the whole experimental period.
At the end of feeding trial, one broiler weighing average from each pen was randomly selected for recording meat yield parameters. Broilers were fasted from feed and water for twelve hours prior to slaughtering. After complete bleeding, birds were immersed in hot water (51-55°C) for 120 seconds for proper defeathering manually. After defeathering, the birds were again individually weighed.
Then head, shank, viscera, giblet (heart, liver and gizzard) and abdominal fat were removed for determination of meat yield parameters. Dressed broilers were cut into different parts such as breast, thigh, drumstick and wing. Finally, every cut up parts were weighed and recorded separately for each broiler of all replications.
All recorded and calculated data were statistically analyzed using analysis of variance technique by a computer using SAS statistical package program in accordance with the principles of Completely Randomized Design (SAS, 2009) . DMRT was done to compare variations among treatments where ANOVA showed significant differences.
Results and Discussion
Live weight
The live weight of broilers of different treatment groups at different ages is shown in Table 2 . During the first week the live weight of birds did not show significantly different (p>0.05) among the treatment groups. The T5 group fed KSC from the first day attained 143g body weight, where the other groups T1, T2, T3 and T4 attained 145, 143,141 and 144g respectively. At 21 days of age, the body weight found significantly different among different treatment groups (p<0.01). No significant differences were found in final body weight among different treatments at 28 days experimental period. Control group attained 906g body weight, where other group attained 864g, 869g, 860g and 838g respectively. Although no significant differences were found, the treatment T5 fed koroch cake at 2% level throughout the experimental period had the lowest body weight, while the highest was in the control (p=0.07). Dhara et al. (1997) reported that deoiled karanj cake could be included in the diet to a maximum level of 4.45%. Mandal and Banerjee (1979) recommended that deoiled karanj cake (EE<0.05%) could safely be included at 5% in the diet of broiler chicken. Although no significant differences were found in whole experimental period, the higher body weight gain in the whole experimental period was found in control (860g) fed 0% KSC, while the lower body weight gain was found in T5 group which fed KSC from first day (p=0.0766). The result of this experiment agreed with the result of Dhara et al. (1997) , who reported that deoiled karanj cake could be included in the diet to a maximum level of 4.45%. Our result also agreed with Mandal and Banerjee (1979) , who recommended that deoiled karanj cake (EE<0.05%) could safely be included at 5% in the diet of broiler chicken.
Feed consumption
Feed consumption of bird under different treatment groups during day 7, 14, 21 and 28 of age did not differ significantly (p>0.05).The Cumulative feed intake of whole experimental period was 1394. 05, 1407.67, 1394.67, 1381.50 and 1420.19g for the treatments T1, T2, T3, T4 and T5, respectively. Panda et al. (2008) noticed adverse effect on growth and feed intake was noticed when daily karanjin intake was 18mg and above. Probably the higher daily karanjin intake (>18 mg) could be the probable reason for showing adverse effect. Similarly Natanam et al. (1989) reported the adverse effect of karanj cake feeding is due to the leftover karanjinin the processed cake. In the present study using 2% of KSC did not appear any noticeable change in feed intake due to the less leftover of karanjinin. Dhara et al. (1997) observed poor feed efficiency by dietary incorporation of 11.20% to 22.40% deoiled karanj cake in the diet of Japanese quail. But, Natnam et al. (1989) reported comparable feed efficiency with control diet in broiler chicks by incorporating solvent extracted karanj cake at 10% level in the diet. Efficiency of feed utilization depends on the level of protein and energy (Mellen et al., 1984) and their ratio (Davidson, 1964) in addition to the presence of incriminated factors (Chand, 1987) and the balance of nutrients in the diet (Combs, 1964) . Probably the presence of residual incriminating factors in deoiled koroch cake resulted in poor FCR in broiler chicks despite feeding of uniformly balanced diets in other experiment. However, in our experiment KSC diet did not affect FCR fed at different ages of broiler due to incorporation of KSC in the diet at lower level (only 2%). 
Meat yield characteristics
The data on carcass traits like dressing percentage, percent live weight of neck, head, gizzard, heart, liver, shank, breast, drumstick, thigh, wing, skin and abdominal fat have been set out in Table 4 . All the parameters determined showed a non-significant treatment effect. Mandal and Banerjee (1982) reported no difference on organ weights like; liver, heart, kidney and spleen of cockerels due to dietary replacement of black til cake with deoiled karanj cake at 30% level. Dhara et al. (1997) also found no significant variation in weight of different commercial cuts (neck, wing, thigh, shank, breast and trunk) and organs (giblet, liver, heart and gizzard) due to incorporation of deoiled karanj cake up to 22.40% in the diet of Japanese quail.
The results of our experiment agreed with these previous results. However, Panda et al. (2006) observed the dietary inclusion of either solvent extracted karanj cake (SKC) or NaOH treated SKC at 25% level and Ca(OH)2 treated SKC at 12.5% and 25% levels significantly increased the weight of liver leading to liver hypertrophy. Gizzard weight also increased significantly due to incorporation of SKC at both the levels. Although in our experiment, no significant results were found in liver and gizzard weight, lower weight of gizzard and liver was found in control group (without KSC fed whole experimental group) (P>0.05).
Conclusion
The results revealed that the feeding of 2% koroch seed cake at different ages of broilers had no improved growth rate and feed conversion efficiency during 28 days of experimental period. The performance of control diet and KSC diet was similar. In the economic view, Koroch seed is cheaper and available in Bangladesh. Using this cake as protein source may reduce pressure on soybean meal.
